. the capability of recovering a capsule ejected from Orbit. The AGENA vehicle 





) part 7 
Defense and a few in NASA, Spanning the time period from: 1957 through the middle 
of the 1960 to 1970 decade, These are the DOD approved programs. The DISCOVERER 


the NASA programs; only the &@pproved programs of the Department of Defense shown 
on Chart #3, | | | | 


Chart #4 shows the DISCOVERER Program which has as its objective the research 
and development on components, equipment, instrumentation, Propulsion and the 
like. One of the principal objectives of the DISCOVERER has been to develo 


which is placed into orbit by a THOR booster for the DISCOVERER launch wil] be 
the principal vehicle for both the SAMOS ang the MIDAS Satellites and is one 


of the princ pal deve lopment objectives for the research and development program 


Number 17 is planned for launch on the Oth of November: 


There are scheduled a series of DISCOVERER launchings at approximately the 
rate of one every two weeks for the better part of 1961. A total of about 


35 million in FY 61, and only about 15 million will be necessary in FY 62 
to complete this program. a | 


The SAMOS program outlined on Chart #5 has as its objective the deve 
ment of a reconnaissance satellite system. A development program and a 
revised program philosphy with respect to SA was presented to you, Mr. 
President on the 25th of August, at the NSC meeting at which time certain 
program changes were authorized. These included the emphasis of recovery 
over read-out continuing with vecovery over water but with effort directed 


lop- 


_ toward eventual land recovery; and of photography emphasis over ferret. A 


total of 22 shots is presently scheduled on the SAMOS program through 1962. 

_ The first six of these shots will be read-out---they will be read-out because 
‘they were already planned and the bulk of the equipment had already been pur. 
chased before the reorientation that was accomplished at the end of the 25th. 

of August. Of the remaining shots, 14 are recovery and 2 are diagnostic | 

shots. A total of 353 million doljars has been invested in the SAMOS program 
in FY 60 and before, ) tly programmed for FY 61 and we are 
y ple ye } for FY 62. This makes a total 
' , ~WE'ORMOS program, all of which is _ | 
planned for tHe Tesearcnh and development phase at the present time. The SAMOS 
project is being managed by the Secretary of the Air Force in a management 









The MIDAS program outlined on Chart #6 has as its objective, the develop. 
ment of a missile defense alarm system. It is essentially a feasibility 
program to determine whether or not one actually can accomplish, from a 
technological and economic view, a warning system based on satellite reconnaissance. 
The system depends primarily on the scanning eye - the infra-red scanning 
_ the satellite itself. As the MIDAS travels over the surface of the earth 

altitude of about 2000 miles, it looks down, the infra-red sensors pick-up 
Signals from the launching of missiles because of the infra-red radiation from 
the rocket plume. There are a number of technical problems associated with 
this device. Reflections from the sun from clouds that extend to high altitudes 
would also introduce signals into the scanning eye. Would |.the MIDAS be able 


able to distinguish moving targets from stationary targets but that would take 
computation and data processing...how would we accomplish that? These are 7 
among the kinds of technical questions that presently require solution and for 
which answers are being sought in conducting the MIDAS pro im. If one were 

to put eight MIDAS satellites with a station keeping capability into polar 
orbits four in each of two 90° opposed polar orbits, and with appropriately 
located for north ground read-out stations » it would be possible to keep the 
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Sino-Soviet block under surveillance at al] times. It would not be possible to 
cover all the ocean areas with only eight satellites in these orbits, it would 
be necessary to have more than that number of satellites and additional ground 
Stations in order to do that. If one had eight satellites in orbit this way, 

it would provide an additional approximately 15 minute maximum warni 


ng over the 
BMEWS for missiles that are launched in Russia against the continental United 


States. It would give less than 15 minute warning from missiles which are 

| 3 would arrive sooner...would 

5S program is more shots and 

more data. There were two early this year, neither of then completely success-_ 
ful. The first one didn't get into orbit and in the second one, the commnica- 
tions system failed and very little data were received back. We are hoping that 
before the scheduled MIDAS III launch in February 1961 we can interject two - 
THOR boosted infra-red payloads for the acquisition of additional data that are 
not in the program schedule shown on the chart. A total of 188.5 million 
dollars was invested in MIDAS in 1961 and before, FY 62 presently calls for 
approximately 200 million dollars. Including the FY 63 estimate of 75 million 
dollars, the total will be approximately 463 million dollars, according to : 
present estimates for the research and development program. Estimates on a 
program of this sort are very difficult to make. Were one to put eight 
satellites into operation in this manner it is presently estimated that it 
would cost about 500 million dollars to get the system into operation in the 
first place, and between 100 and 400 million dollars a year to keep them there 
in operational use, depending on the degree of reliability or mean’ time’ to 
failure. A ig : ew . | 


Chart #7 shows TRANSIT, the navigational Satellite, a program aimed at 
developing an all weather, accurate navigation system. TRANSIT has been one 
of the most successful of the DOD space programs to date, also, one of the | 
‘most economical. It consists of a satellite which is placed in orbit with 

a four channel radio broadcasting arrangement. Antennas from the ground 
track the satellite as it passes overhead and radio to the satellite very 
accurate information concerning what time it is and exactly where the : 
satellite is located. In this way, slight perturbations in the orbit of 
the satellite are known by the satellite and can be rebroadcasted as the — 
satellite goes around the world. A ship at sea, for example, can interrogate 


precisely what the parameters or characteristics of the satellite orbit are. 
In“this way, and by observing the Doppler shift, that is, the apparent change 
in the frequency of the radio Signals coming from the satellite as it passes 
by, it is possible for the ship to get information which enables it to locate 
itself with a high degree of accuracy. As a matter of fact, the accuracy 
with which a ship at sea or Someone on land with the proper receiving equip- 
ment can locate himself is in the neighborhood of 1/10 of a mile. Without 
some of the special equipment associated with the military operational system 
it is still possible to receive the signals from the TRANSIT and to locate 


3 


your position between somewhere 1/h ana 1/2 a mile. the TRANSIT also has some. 
attractive features from the standpoint of potential command and control system. 
One might imagine, for example, a number of transmitters would be able to | 
broadcast a coded signal to the TRANSIT, which it in turn could rebroadcast so 


degree of reliability and lifetime that enables us to make a highly economical 
operation with them. There have been three research and development TRANSIT 
Satellites launched so far, there is one more scheduled before the end of this. 
year, and two in 1961. Only about 20 million dollars has been invested in this 
program 2 FY 60 and before, 21 million dollars in Fy 61 and we are Planning for 
17 in FY 62. —_ | 


The ADVENT program shown on Chart #8 is part of the commmications satellite 
development effort in the Department of Defense. It has as its objective the 
development of a repeater type communications Satellite system. Communications 
Satellites are ‘one of the most attractive applications of space technology that 
we are working on today. It locks as if really large Gains, really substantial 
gains, in communications capability will be accomplished through the use of 
communications satellites either active or passive. . ADVENT is what is called 
an active ~ communications system. That is it is a relay station which insteag 
_ Of being located on the ground is located in Space. Signals are transmitted 
from the ground to this relay station and rebroadcast to another location which 
at 19 to 20 thousand miles above the surface of the earth in a soecalled | 
Synchronous equatorial orbit » that is, it rotates ‘at the same rate as the earth 
and in the same direction and appears to hover over a fixed point on earth. | 
With three satellites in an equatorial plane and in a Synchronous orbit, 
equally spaced with respect to each other, it is possible to cover about 80 or 
90 percent of the earth with an inter-global Comminications system. The 
capacity of the ADVENT system is also very considerable. There would be 
somewhere between, depending on how it's configured, ten to forty megacycles 
of bandwidth available for communications. This is between 10 and 4O times 


the amount of reliable bandwidth (meaning cables) presently available to the 


of the United States é There are a number of problems associated with the 
ADVENT system. One of the problems is getting it into position in the first 
place. This requires considerable complexity in launching; it requires 
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beams and must continue to point in the right place » and, of course » there 
is the problem of reliability, because putting this satellite into orbit is 
an expensive thing to do. There is roughly a thousand pounds of equipment 
aboard. It is difficult but necessary to make this equipment reliable in | 


lished with an ATLAS-CENTADR which is an advanced type booster involving a 
hydrogen-oxygen upper stage being developed by NASA. Twenty-five million | 
dollars have been invested in this program in FY 60 ang before and 42 million 


The total presently estimated for the demonstration and feasibility or ADVENT 
through FY 64 is 174 million dollars, but this is undoubtedly @ low estimate, 


While on the subject of communications, I would like to describe wrest 
FORD--WEST FORD is not a complete project in the same context as the others 
I've described. ADVENT is an approved project--WEST FORD is an experiment. 
Formerly it was called NEEDLES. This.experiment is being conducted by the 


Department of Defense on the basis of an express understanding with NASA 
that this particul: passive satellite experiment should properly be under. 
taken by us. It consists of a donut shaped reflector placed in orbit about 


2000 miles above the earth in essentially a~polar orbit. This ig not a 


Actually they should be Visualized as a very, very fluffy cloud. The Spacing | 
between these little dipoles is in the order of 500 to 1000 feet. But, 
nevertheless, when these approximately billion dipoles have been placed 


- waves in a certain frequency band. Thus » it is possible for a transmitter 
located in the United States » for example, to bounce signals off of this 
_ donut shaped reflector and have them received at intercontinental ai stances. 
This would comprise then a microwave link. It has a number of advantages if 
it works. One advantage is that two such belts, one in an equatorial orbit — 
and one in a polar orbit would enable you to have microwave communi cations 
throughout the entire world. It is absolutely involnerable to any kind of 
enemy action. It would be impossible for any potential enemy to Sweep this 


conducted in accordance with guidance which was provided by the Operations 
Coordinating Board on the 10th of August 1960. The experiment is designed — 


2 


seas 


generally. 


I might also mention the utilization of the moon aS a-relay by the Navy 
for commmication purposes, It demonstrates the feasibility of bouncing Signals 
off of satellites in space. This moon relay has been in operation for a period 
of approximately two years on an average of about five hours & day, three days 


4 foot dishes in Honolulu, Hawaii, which send. and receive. the Signals, Last 
Sunday this moon relay was the only reliable radio communication between the 
East Coast of the United States and the Hawaiian Islands. 


Chart #9 summarizes SAINT which is @ program which has been very recent 


approved for the development of a satellite inspection system. It isa 


or not there is radio-activity on board and so forth. A contract will be 
awarded for this program late this year. 4 series of four launches are 
planned. It is expected it will cost about 62 million. dollars to complete 
this demonstration. ; | 4 
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Mrewram.- In the subsequent years, approximately 118 in Fy 58, 390 in FY 59 
und .392 in FY 60. This is less in FY 60 than in FY 59 because of the transfer 


If you add the total cost of the programs I've discussed for FY 62, they ada 
up to approximately 600 million dollars. If you add to these programs the 
total of all efforts in the Department of Defense which are related to space , 
it adds up to somewhere in the neighborhood of 800 to 900 million dollars for 
FY 62. If one includes certain other projects which are Sometimes counted 
aS space projects and sometimes not, such as DYNOSOAR, this total will be | 
more than 900 million dollars, it could be in the order of 1 to 1.2 billion 
dollars. The totality of the space efforts of the NASA and the DOD in FY 61. 
is about 1 and 1/2 billion dollars. ‘The totality of the NASA and pop efforts 
in space, and I am not counting the work that is related to the research 

and development for large missiles per se, although many of the techniques 
are applicable to space programs, the total in FY 62 of NASA and the pop 
together will be somewhere between 2 and a2 billion dollars. . This is based 
upon present budget estimates of course. I have not described the NASA 
component of this effort nor have T described the substantial growth in the _ 
collateral efforts in the Department of Defense which are not part of these 
approved programs. _ | | ? | 


I would like next to discuss the management arrangements which the | 
Department of Defense has with NASA for undertaking our projects jointly. 
: 


to @ great many details of our space programs; how can we both today and 
- tomorrow provide policy direction which will keep pace with technological 
problems. ee | i ae | : 


This spring, the Department of Defense and NASA jointly formed the nass- 
DOD Aeronautics and Astronautics Coordinating Board, the structure Of which 
is outlined on Chart #10. The Co-chairman of this Board are Dr. Hugh Dryden, 
and Dr. Herbert York. The Board has ten members » Six of the members are the 
_ Chairman of panels which are subsidiary to the Board, two of the members are — 
the Co-Chairman of the Board and there are two members at large for a total 
of ten. The six panels of the Board cover major fields related to those | 
areas in which the NASA and the DOD have programs of common interest. Manned 
Space flight, unmanned spacecraft » launch vehicles » Space ground environment ; 


a 


Supporting space research and technology and aeronautics. Each of these 


authority and responsibility within their respective agencies. It is expected 
that these panels then, will not serve merely as committees but will serve | 
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hold since this Spring. Some of these panels have become very actiy 
during the last few months. A great many boards and panels have deen 
ciiminated as a result of this mechanism and some have been absorbed within 
this structure. Among the things which have been Sccomplished has been 
improved coordination and the development of policy between NASA and pop 
with respect to how passive and active satellite programs will be under. 


responsibility for this project. All of this has been &accomplished within a 
very few weeks time and Some of the major decisions Just a few days time 
through the activity-6f the Unmanned Spacecraft Panel. Facilities in the 
area of ground environment which include ranges, launching facilities anq 
the allocation of booster for space programs used both by the Department 
of Defense and by the NASA have been coordinated on an ever improved basis 
through this Space Ground Environment Panel through the Office of General 
Yates, who is Deputy Director of Defense Research and Engineering for Ranges 
and Space Ground Support. , | - 
In closing, I should like to note that in the past twenty years, the 
Federal expenditures for research and development have Cxpanded by qs 


engineering budgets of the Army and the Navy put together. The division 

of effort between NASA and the DOD is going to be of continuing importance, 
in all probability it will be of growing importance in the years to come. 
Planning for major Space efforts, some of which, such as exploring the moon, 
Could cost tens of billions of dollars, mst be done very carefully, must be 
done competently and must be done in a context of oVerall national policy. 
The existing mechanisms for Planning and coordination are working well, 


